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Average number of microbodies in 140 cells from seven epidermal strips of leaves of plants which were inoculated on the three lower leaves with TMV (10" ) and seven days later inoculated on the two upper leaves with TMV (10"5 Israel and Ross (8) reported finding single membranebounded organelles, which contained crystalloid inclusions, in a zone of cells of the palisade parenchyma surrounding the lesions in leaves exhibiting systemic acquired resistance.
These organelles were not found in parenchymatous cells 1 surrounding lesions in leaves that did not exhibit systemic acquired resistance. They suggested the possibility that these organelles might play some role in the mechanism of resistance. Zimmer (21) also found similar organelles, which he referred to as crystal-containing microbodies, in cells in the region where exclusionary-seedling-rust resistance was operative in safflower. He suggested that the crystal-containing microbodies might play an important role in the rust-resistance mechanism in safflower.
The organelles referred to by Israel and Ross (8) and
by Zimmer (21) are apparently the same as those reported by Frederick et^al . , who first referred to them as cytosomes (6) , and later as microbodies (5,7). Mollenhauer et al . (11) reported that cytosomes, which fit the description of the microbodies clescribed by Frederick and Newcomb ( 5 > 7 )> are widespread throughout the plant kingdom and are located in many different organs of healthy plants.
Because of the reports that cellular organelles, which resemble the microbodies described by Frederick £t al . (5) and Frecerick and Newcomb (7) might be involved in plant defense reactions, a study was undertaken to determine if numbers of microbodies were affected by the acquisition of systemic resistance to tobacco mosaic virus (TMV) in hypersensitive tobacco.
METHODS OF INOCULATION
The rest plant used in all experiments was Nicotiana L * ' Samsun NN* , which is hypersensitive to infection by TMV . Plants were grown in composted soil in four-inch pots kept in a greenhouse until ready for inoculation.
Vigorously growing plants with five or six well expanded leaves were decapitated and trimmed to five adjacent leaves as described by Ross (14) . The lower three leaves were Crystal-containing bodies in epidermal cells of 'Samsun NN* tobacco always stained dark reddish-brown in DAB and 0sCi| ( Figure 3 )» indicating strong catalase activity (7).
The crystal-containing bodies did not stain in DAB and OsO^, provided epidermal strips had been pre-treated with 3-a-inino-l, 2,4-triazole, a known inhibitor of catalase activity (10).
These results provide further evidence that the crystalcontaining bodies in epidermal cells of tobacco are the Figure 3« Crystalloid inclusions of microbodies (M) (8) that microbodies may be correlated with the development of systemic induced resistance in hypersensitive hosts.
Microbodies were stained and counted as described In resistant leaves the lesions increased very little in size, less than 0.2 mm per day, after the second day following the challenge-inoculation (Table 1) . This is Figure 6 . Average number of mierobodies in 140 cells from seven epidermal strips of leaves of plants which were inoculated on the three lower leaves with TMV (10-4) and seven days later inoculated on the two upper leaves with TMV (10"5) . Arrows indicate days of inoculation. Israel and Ross (8) suggested that crystal-containing bodies in a zone of palisade parenchyma cells surrounding TMV-lesions in challenge-inoculated leaves ma 3 r be involved in defense reactions. Simons and Ross (18) later demonstrated a greater and earlier increase in peroxidase activity in upper leaves of challenge plants than of control plants. They suggested that the early increase of peroxidase activity in challenge leaves may play some role in the enhancement of the normal plant defense reactions.
Except for these reports, no other substantial suggestions have been made that could account for the differences in lesion size in challenge and control leaves. Simons and Ross (18) also reported that catalase activity increased prior to lesion formation in the challenge leaves.
Since most or all of the catalase activity is lo- At this point it is not possible to determine a specific function of the microbodies in systemic acquired resistance.
It has been shown that peroxisomes (microbodies) contain, in addition to catalase, the enzyme systems involved with glycolate metabolism (12) , which is a byproduct of photosynthesis.
It has also been pointed out by de Duve (4) Although Simons and Ross (18) reported an increase in catalase activity in challenge leaves, they did not find a corresponding increase in glycolic acid oxidase. This result is somewhat puzzling since glycolic acid oxidase is also associated with microbodies (12, 19, 20 There was a three-day lag between the time microbodies began to increase in challenge plants and control plants.
In challenge plants, inoculated with tobacco mosaic virus (TMV) first on the lower three leaves and seven days later inoculated on the upper two leaves, there was a 1.5-f°ld increase in the microbodies only one day following challengeinoculation and a 1.9-fold increase on the second day. In control plants, inoculated with TMV only on the upper two leaves, the microbodies did not begin to increase until four days after inoculation.
There was a • substantial decrease in the rate of lesion growth in challenge leaves two days after the second, or 
